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(54) WATER ABSORBING FIBER AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water absorbing fiber without the localization and 
absence of the water absorbing component, having a high water absorbing performance and 
useful for a hygienic material, etc., by spinning a mixed aqueous solution containing a water 
soluble ethylenically unsaturated monomer, etc., under a specific condition, polymerizing and 
forming as a non-linear shape. 

SOLUTION: This method for producing a water absorbing fiber having 30-120 fold absorbing 
performance to saline in weight ratio, 10-5000/zm fiber diameter, and fiber length of £10 fold 
compared with the fiber diameter and <500mm, is to polymerize a mixed aqueous solution 1 1 
containing at least a water soluble ethylenically unsaturated monomer such as acrylic acid, 
crosslinking agent such as ethylene glycol di(meth)acrylate, a spinning capability imparting agent 
such as a polyhydric alcohol and a photo radical polymerization initiator such as 
diethoxyacetophenone by irradiating ultraviolet rays from a lamp 2 of ultraviolet rays while 
spinning the above solution, collect the polymerized fibrous material in the state of spinning on a 
flat surface for completing the gelation, and form the fibrous material as a non-linear shape 
during the collection by utilizing a fluctuation of the fibrous material in a process of a falling 
during the spinning. 
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Japanese Publication for Unexamined Patent Application 
No. 18125/1998 (Tokukaihei 1018125) 

A. Relevance of the Above-identified Document 

This document has relevance to all claims of the 
present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIM 8] 

A method of manufacturing a water-absorbing fiber, 
characterized by comprising the steps of: 

radiating, while spinning a thread from a mixed 
aqueous solution, ultraviolet rays onto the mixed aqueous 
solution, so as to polymerize the mixed aqueous solution, 
the mixed aqueous solution including at least a 
water-soluble ethylenically unsaturated monomer, a 
cross-linking agent, a spinnability-giving agent, and an 
optical radical polymerization initiator; 

collecting, on a plain surface, a fiber-shaped 
material polymerized in the form of the thread; and 

shaping, in collecting the fiber-shaped material, the 
fiber-shaped material into a non-linear shape by using a 
wobble generated on the fiber-shaped material while the 
thread is falling. 
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[Claim 10] 

The method according to claims 8 or 9, wherein: 
the fiber-shaped material is collected on the plain 
surface before polymerization by the ultraviolet rays is 
completed, and gratification is completed while the 
fiber-shaped material remains in a shape taken when the 
fiber-shaped material is collected. 

[MEANS TO SOLVE THE PROBLEMS] 
[0013] 

The water-absorbing fiber of the present invention 
can be manufactured by radiating, while spinning a 
thread from a mixed aqueous solution, ultraviolet rays 
onto the mixed aqueous solution, so as to polymerize the 
mixed aqueous solution, the mixed aqueous solution 
including at least a water-soluble ethylenically 
unsaturated monomer, a cross-linking agent, a 
spinnability-giving agent, and an optical radical 
polymerization initiator; collecting, on a plain surface, a 
fiber-shaped material polymerized in the form of the 
thread; and shaping, in collecting the fiber-shaped 
material, the fiber-shaped material into a non-linear 
shape by using a wobble generated on the fiber-shaped 
material while the thread is falling. 



-MS PAGE BLANK <usro) 



Page 3 Tokukaihei 10-18125 

[0023] 

The water-absorbing fiber of the present invention 
can be manufactured, for example, by a method in which 
the polymerization composition including the 
water-soluble ethylenically unsaturated monomer is 
caused to fall in the form of the thread from a nozzle or 
the like having a plurality of outlets, and polymerization 
reactions are initiated while the thread is falling, thereby 
producing a cross-linked copolymer. ... An especially 
preferred method is the method in which the 
polymerization composition including the water-soluble 
ethylenically unsaturated monomer is caused to fall in the 
form of the thread from a nozzle or the like having a 
plurality of outlets, and polymerization reactions are 
initiated while the thread is falling, thereby producing a 
cross-linked copolymer... 

[0025] 

The polymerization reactions are initiated using heat, 
ultraviolet rays, or the like, and a conventionally 
well-known initiator that reacts when subjected to the 
heat, ultraviolet rays, or the like. In order to polymerize 
fiber-shaped water-absorbing resin, it is preferable if a 
redox polymerization or an ultraviolet-ray polymerization 
is performed, because in these methods polymerization is 
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initiated quickly and is relatively easy to control. ... 



[0026] 

In so doing, because the fiber cannot be obtained 
easily if the spinnability of the polymerization compound 
is inferior, the fiber may be formed after the 
polymerization reactions have progressed to a certain 
degree. Alternatively, a spinnability-giving agent may be 
added to the monomer. ... 

EXAMPLE 1 

In 100 parts by weight of a partially neutralized 
acrylic acid solution (monomer concentration: 45 parts by 
weight) 73% of which was neutralized with sodium 
hydroxide, 0.05 part by weight of polyethyleneglycol 
(PEG200) diacrylate was dissolved as a cross-linking agent, 
0.2 part by weight of polyethyleneoxide was dissolved as a 
spinnability-giving agent, and two parts by weight of 
2 -hydroxy- 2 -methyl- 1 -phenylpropane- 1 -one (product 
name: "DAROCUR", a product of Ciby-Geigy) were 
dissolved as an initiator. As a result, an aqueous solution 
for polymerization was prepared. This mixed aqueous 
solution was spinnable by pushing it out of a tip of a 
needle (inner diameter: 0.3mm) and causing it to fall one 
meter. 
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^-«^ffi^lBJ^aoajttWJ-^tt*S:MjS-e#Sfc 40 
£KH*<7>S£*>-h?&*9 tJ*TNFOJK^D^^/>fe< ft9, 

[0 0 5 1 ] Sfc. -et^^^ofc^C0{i^*D R aiClt^L 
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5 0 It^co^J^ 10-50 

< < 45 0 

[0052] »*ttaai^i«itfttt. Jft^witft 

if (7) i: i" 5 _b -C CO f ij & £ n 3 It #> t - I* > ffi$m (O '> 
/i<tt,10»(Oft$-C**)5Ii^ff*U<, 2 0fgJ^ 

co £ R«^1tM&««r/?J v n £ ft 6 li, Wd$Lmzfr*> 9 ^-r 

^<fc 9 (C^j^^S^ 5 0 Omm^T, <t 9 £f* L < 

li3 0 0mmHKfc5:iWSU\ ft*>\ ^-"C 
[0 0 5 3] 

[^tfe^J] fclc, ll*«*5J;t/Jt«««:«>*f-C*»Wo 

(i, JWTco^F'|co^tci5S^^n^fccoT*^ftv\ ^; 
*J6OT_l . . . . . — - - 

/U@g<7)7Ki§fe S -?—Wk!£ 4 5 10 0 

fi*«B«-*«*Jt Lt^yxf i/y^y n— /u (PEG 
2 0 0) ^T^U-hO. 0 ft^ttf*^»J 

LT2-t Kp^tv/- 2 - ^ f ^- 1 - 7x^/V7 p p^ 
^-l--A-> (f/^^^-|iS^D p p« TDARO 
C U R j ) 2 K IS Lfi^ffl^*^?R t L 
tz 0 ^COrE^TK^JStirtSO. 3mm<??«t5t^bJ¥mL 

L 1 m^TT^^jrtg-gfe o ^ _ 

^"[00 5 4 ] '^^*»«<0»»«: 2 OtCIiLT 
/XVU (?LP^^0. 9 7mm, W2 0) A»fei*SfT 
(lm) S*, ST^f^Wffi («M*^SKn*l*l4:«9 
0&(Om&) «fc 9 r^ffiTkiB^ (8 0W/cm) tCT 

tintRjKL, **kjce*ti»i i ott'2»«i 
i *«v^ix h^mm^m &w>zm lx& 9 , 

[0 0 5 5] O^T\ rcO^|f^^3^ft: 0 ^^ 1 0mm 
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-^y^PMzM «9 til l*o»M<?)^Sr#*fc b d 
(«*: 3 5(g-) &m 1 fc^ih, & 

xikM 1 xmtzmmm iog^, ^^ss^t^ 

£:J£SIW£ i.oo>7 *>^<9^6^£r<i#>fcii:t£ loom 

s&**>J£8MHj&*& 5 y * h/u/^KI^^KSI^^^ 
l»IW»3ILfco ^<£>*£*, ^/^i:»*tt«a»llti:0 

BiSST"* h 2 (ffifflfl*) 

-&ttS:»*tt-e^X*W 5 OKg/cnr -C"7*U* U»«X(fc& 

«*fto*i&xis («) »<o«fcR«*tt»JIB rr^r^ 

hAQ-200Bj O10gSr, ^Ht^li^^Vuy 

«B«^fo*9l#v^-ei»BB»5ILfc. »5I 
&mfi>oti 0 *fc, /^u^t3ffitft«*tt1»flBto»*S: 

[0056] £ bd, nine rr^r^w h aq— 200 

Lt, ffi*JKT-t*A.-e^5 OKg/cm 2 r-yu-.x LPi^llXf*^ 
}#fc e chSrStSaic*^ 2 o@ttot«)li<o»»i • 

to 

MfcM 2 

/}? y ji^UV^y 3— (PEG 2 0 0) v^T^yu — 

hO. 0 5lia5i:IUt, j;ifi/y?!i3-/^^ 
fc e co»*tt«USo««tffi«i iso/i mflfrfifc-e, -a* 



9 ) 0-18125 

16 

XlfeM 3 

306#J2 £|f^l-ffi^Lfc^/^-*^«r. 

^m&y^^^y (8 0W/cm) |CT2&Pfl»WLl 

£»Ttfl^l£TKfflLfc<7>^ 1 lOttl^KSL 
X > H«£S 5 8 0 // m, TK^ft^ 3 5 fi4%c7)PJi;*f£ 
$tf££t#fc 0 *l*J»lt^ 1 * 1 *fi^-fixfc3f:« 

bj ftB i»» l izmwmm -c * d . t ^ ^> ^ - ^> ic 

::^#c^< tmtt»»ffc#B»&*tfco ::<£>«*i48Ht 
tf> *feS:&fizk{c #t L T ^ *: Mi Si L fc b Z. % 4 0 

Jtttffl 2 

7 3%^*BS{k^- h y ^ AlcJzoT^ftl^iXfcSi^^fn 
20 y yUH(7>*»iS (^-/^— ««3 5lt%) 100 

nm.mz%kmmt it^y ^f^y^y ^ (peg 

2 0 0) v^T^y i^-FO. 0 5fi«SP, S,*ttf*^»J 
t ^f***-** K0. 2fifta, BBttffJi 

Lt 2 - t Kci «>■— 2 - ^ ^/^— 1 - 7x^/r/n/^ 
>- 1 -7f-V2fiS^^r^ft? • B8»Ufi-&ffl^*JS?lSi: 
Lfco wCoa-fr*»iK«:2 O c C{cf9!gLr.3lJ®Wl . fcRI 

30 tt8M6«>a(i L 9 0 p mBlj^T\ 5 5li%t' 

*>ofc 0 rco»*it|fttll(0 i * i *«iv^i*ix'b 5 P*IiJ>i 

r ^ y / -r—mse. 4 s i o o 

mmmztemmb it^fi/>^y ^-/u^^y *s*j 

04fift35. ft*ft^fflfc Lt^yT^ 
40 y/U7^K0. Htt»ltLt^^^f 

fco ^<OiS^*®JftSrrtao. 6 3mm^yXM^i 

£Olli8 0^mBii^ ^*WWli%-Cfcofc, S 
(cr(7)K*tttR?«S:, ^K^^y-feryv^l : 1 
-B.S»L, 1 1 0tt5»Blft«lLT, TK^ttSS 
ffl%^oJ:t^^y-tr y y*t8li%o»*tti«S:l# 

50 «**Lfc*tt*IWrofc0, 
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(^yv-»«4 5li%) ioo 

2ii«f|i(T^ y/u«*/^— &lMr</>iK 10 

8 0 075) 0 . 0 5 BH*6*J <^ 2 

- fc Kp^'>- 2 — ^ ^vl/ — 1 -"7 znn/l^n^V- 1 
• =¥-*±K<7)fSn n n^ TDAROCUR 
1173J) 1. lltffi (7H/^/^-W 

[0057] r©»^**»©»fit 2 otiaiir y 

X/K?Lrtg0. 9 7mm, ?L*2 0)^bft**T(l 2C 
m) fST^+l-feM (»icDi)fLn^^^fi9 0« 

(TCftJ*) «t 0 iSfek«7VX (120W/cm) Cti 
ML, ««»«T»*-frBEft:*l)ll*&*itfco !H*+«plBtt2 

LTinWL, *frRj£*T« 1 2 0°CT 1 #mH6 
*j|L7t 0 "C#«>^ofcift*tt«ltcOgf± 1 5 0 /ilfflfft-C 

3HE0II6 31 

SBffifflt Itxf n-zu^^y v-vvu^— tvu 

cofV;^^ tc^y y =3— (peg# 4 0 0) 

•^y^^x-f/K L*t^y y 

;W7; K (^1*5 8 0 0^) <Z>tt:b9 l-H 
1 2 0 07J) 0. 0 5tt*SP, fflthMt Lt2-t Kp 
— 2 - ^ ^V^ — 1 -^m^/l^P'^- 1 -^"V 
• #V ^-|±$^ffip p p£. TDAROCUR 11 
7 3J) (DiXfr*) 1 - t Kp*^ d^*'>;1/7 3: 

^Hhy (.^ • ^-ttM^^p a p^. riRGAC 

URE 18 4J) 0. 9S*IB5 (T^ y/Hfe^/"^— 40 

fciwtttwn* c «t a* ft < /MfcK a* o fc„ 

(D«:t>«9(-^y xfi/y^y n-A- (PEG# 6 0 0) 

^^^yi/-F*o. 7SftSis(T^ y/u^y^- 
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7km{k-t- b y i?A<7>«:*>9{c*»<t* y ^A-C^fPSrfr 

x^^fttp«9tc^y^^^y y a> (peg#io 
oo) ^y^^x-f/wo. 3 5fi*^(r^yyu 

t Kp^v/- 2 fvU- 1 — •7=.=./U'7t*'<l>' — 1 - 

ty^^) tc^-y =f [2-t Kp^->-2-yf/u- 

1- [4- (1-yf/Vt^/V) -?W*J 
>0 ?±»£<^n n n£ TE SAC URE 

KIP 15 0J) 0. 7fiSaS(T^ y AoW&r/-*- 

y /ur ^ K (Wil^OO^) on^?*9tC/Ky 
yt^K (^12 0 0^) o. 

16 0m 9 %-c**> *9 . ii^^f^o 

p> r fc HWfeMtfrft* r t a* ft < A* o 

9 

HffiF'l 1 0 

6 o%^7kSft<t;"t- h y V Atcio-c^fp^ix^W^fn 

T ^ 'J /HI<?5*^fflE ^ 5 0 SS%) 1 0 0 

mmm^mmt lt h y ^^n-^n/^ h y 

yy-hO. 3 5fi*aUT^ y/H6-=ey-^-Rt^*<^ 

>T K (»fiSB4 0 0^) 0. 0 5fi4Si5, P^fe^J^L 
T2-fc Kp^v'- 2 - y f /V- 1 -7x^l/7 P P/>y 
-1-tyO. 3*SSi5^^y * C2-t Kp*'>-2 
-pt^/^-1- [4- ( 1 - yf/l^fc/V) 7x^] 

^n/>v^] o. 7fi*S5(r^ y &t5-t ' 

TESACURE KIP100FJ) ^^ft¥ • iSSU 
[0 0 5 8] :^I^**«0«fiS:4 OtlCfiBUt 
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m x^omniTKm^^^ (i2ow/cm) izxmsa 

ffi:»T«9 0tt?2#BBtt*S*fc.' ISttB*fflf*2#ra 
1 3%T'*>9, «*t^S:^cOt>bT*A«)r 

1 1 

^^CEOStt (n = 6) h^fP-^D/Ny 

Rvt^(omctt^x)m^^tzaftnmmmi otmmt 

ofc 0 ±afttt*«C# : f-5»*ffiF*tt4 5f|fCifeofc 0 

mmm 1 2 

&tt#J£ Lt h 'J y ^u-zi^u/^ h y T 9 V h 

it&Lfumm i o t mmt L-c»*ttiwss:»^« f# 
e>nfc»*ttMM«^s« mo/I «f«$**w i i % 
T\ ffiM<nM*^<nT>bXfr&xhffimtefkbfr<xffi 

5»*ffiF*li5 3fflf-e*>ofc„ 
jlJfg^J 1 3 

^flsjpjt it h y /fp-^p^y Mr^yu-h 
coftfr 9 ic y u v tr x r * y /u-r ^ K o . 35 fiSSB 

(T ^ y yufifc^e y ^—RTS^:<Dmz.Ml,X) Srffl^fci^K 
Ji^lfiW l 0 4: LX«*tt«K«:»/S:o #&ixfc 30 
K*ttiBlffi^ot$«i u 0/i ffilft^**^ 1 o%T\ t& 

1 4 

mm\t lx h y y ^-d— /u^p/o h y y u~ h 
cof^»9 d^v-^y * y /uf F77^/!iu-F^ 
0. 3 5ltJfPffll^iWliMW 1 0 i|3«(CLT« 

1 1%T\ «3MI^3CSr^t>b-CA«)Tfc« 40 
tK»lg <b < Ttfrti §Ct^^< #-/MK(c % £ o fc Q 

^aft**^SPti-5»*«*tt5 2fflrr*>ofc e 
infill 1 5 

*&ts#Ji it h y y ^n-A^nz^v hyr^yu-h 

£0. 2 5tt*JfBffll^fca^«il«6Wl 0 tHflllCLT 
/to ^aA**lC»i"S«*»*tt5 4*"C*>ofc. 50 
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mmm 1 6 

7 3%a«*lMt-J-b y **«cJ:oT+fn*ixfc»#*fn 
r ^ y/w»<7>7KS«s »jS4 5fi*%) 100 

fi*ffltC*«»J4: It h y /fP-^p^y h V T? 

y u- h o. 3 5fiftSi5(r ^ y/w^y^— 

4 0 O^T) 0. 2fiftgC, Bflteffli: Lt-<y 
^^^f;Hr?- /U- (^p°p^i : I RUGACURE 

6 5 1) o. 3fift^(r^ yvufiK-y 

[0 0 5 9] ^(z>fi^*»tt^»as:8 c C(-a»iU"ry 

X/l/(?Lrtft2. 4 Omnu ?L» 2 0)^bA*»TS^ 

*9SiEE*«7^^ (12 0W/cm) KTflMtU SH£ 
^R^S^Kifc&BIIteS-tirfco fltT'f^lWttt^Sr^/u 

9ot-ei»Bift*^to #6nfc»*tt«»^>aj± 
5oo/z*i ^tk*^i 5%x\ mm<o^^<Dx>b 
x%^xhmm^T-(o^9^^^h^t(D(DmH^z 

^tef^i 1 7 

5gfi8#Jt lt h y ^p-^d/^ h y y h 
fljftfefl ic^y ir a— /utf y ^y ^v^/w^— ^/uSrfflv^ 

5 0 0/i Htj^. 1 5 %T\ 

«*Sco * £ t> fb t*>l tb x i> mm te^<o =rw*fr 

ftffi*(C»i-5»7KfflF*tt4 9fflF-Cfcofc 0 
HffiCT 1 8 

mm&\t it h y ^fp-^p/o h y r ^ y h 
<7)ft;b o (ctK y if y ir ci — y ^ y ->>?/uji— ^/u* 
e tmmcLxi&?k&mm&'& 

fc 0 C^P^7Kt^8Sm(7)fl{i4 8 0 /i HU^, twu 

fc. ^aft**(c»-rsi»*fflf*tt5 ifff-c&ofco 

*jS6OT l 9 

3B«»Ji LT h y ^^n-/u^nxN°v h y y h 
OO^^O [Cfu b°U>^/y n-;l/v?^y y^yU 
£fflWcJW^I±3£J&#J 1 6 irra«6J-Lr»7Ktt««IS:» 
f- 0 r^)t!5*ttfil*i^f4 5 0 0 /zftu^. $7k*36S14 

fc. 4iAtt*i:*tt5«*»*li4 7»-e*ot. 

^Jfegi) 2 0 

8 0%^**<b-^ b y AlcJ:oT*«i*nfc»»+*i 
■ r ^ y y -r-ftS 5 1 fifi%) 10 0 
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3J) 0. 3fiSrSP, BBtt»Ji:L-C 2-t 

>^vp- ! -7 x ^u;^y- 1 • 134 

^-|±SiOiffip B D^ TDAROCUR H73J ) 2. 

[0 0 6 0] -(7)gM^«$: 7 0 0 C^^lLr 10 

lm) sit. afT^^i-WB mm<r>m^ij\p\kte*o 

Soft*) J^ftiK*^^ (12 0W/cm) l^T 

T«ti*lfc»U «^K*CI»T*9 o^-ci^mis** 

■tirfco #e>*ufc»*tt«»<oatt2 o o /i h!t», 

^gftffl 2 1 

T»*tt«»S:»^o r o®*l4t»*tcoS<i 1 3 0 n flij 

-/i^tt(;i2L*o*:. tl***i:»t*»*«*44 7 

2 2 3 

(*/^»S4 6. 7fift%) 1 
ooii«ti:*ifflat^^ y/u»r y^o. 5i 

5 J , ^«B5 0 0^) 0. 3 01S, BMWffliL 
XI - (4->f y^P#7x^) -2-tKn^^- 
2-^^/U^ p ci^V- 1 • #>T=¥--|fcR<£> 

fSn p «£ TDAROCUR 1116J ) 0. 5fifl;gfl 

[0 0 6 1] r.^a**»*<O««.«:3 0 , C«cl««ELt: 

Jffatte9 om<Dftj£) «t9>?/WN7^ K7^ (1 
20W/cm) IC-CHRWU «H?»tt-e*-&KJ6«:BI*ft 
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4 3fff-C«)ofc e 

2 3 

^-tt»<OSBfo* TDAROCUR 1 1 1 6j ) <Dft 
t>*) tCl -=-fc Ko^S/^ p^^^/l^m^/l^ h V 
(fv< • 2f>f ^-tt»<OiSSS* riRGACURE 1 

8 4j) o. smmmr? y ^y-^-^^^ 
i:»ut), kwh i l t ^ * ^ y ^ir 9 ^ft b 9 
tcr y n^y y-^-f^o. sft-ftaur^ y/wft 

2i:ISl«6^L-C»*tt«*6«:#fco r Offt*tt»aiog 

tt i 5 o ju flttft-eft*** i 4 %-efc o , 11^**?- 
fc. 

2 4 

UMMfliL-Cl- (4-^^P*7x^) -2-t 
j^p 2 fyl/^o/^- 1 (HutfiOD A 

ROCUR 111 6)<DiXfr*)\Z*V =f [2-t Ko 
2-/^/^-1- [4- 7 

TESACURE KIP 1 5 Oj ) 0. 7fi*» 

ltt< ^ ij/unry/Koft^ojc^^r ^ p-^— a-2 
oo (^-fe/Wk^ttJB) ^v^^ir*M'l2i^ 

son ma-c^TK*** i 4 %-?*> 0 , »©s^^^t> 
btwct. s»t tiwn 5 3 <t * < # — /^j- a * o 

/Co ilAMCW§ p »fnf(i4 lfgt^of:, 

^mm 2 5 

TK^ik:^ h y ">^o^^*9 tc*:^y f^A-efftfrtr 
v\ W*&#Jfc Lt^>^ ^^^-/Ix^c— f/uo. 5ff 

i/Tirh^niyv (T -y^^a ^WiK^SliB* TDEA 
pj ) 0. 2119(7^;^^-^^^ 
sir) sr, %^m±-^M.t Lt^yrH/vr^ K(» 

— 2 0 o)>^y y/i/iwtip* 
0. 2 s*«»fcfflv*fcH*tt**«2 2 kiaai*cL-c 

»*tt«ttlfeS:#fco ^^»*tti»^Sli l 5 0 11 B»« 
T-g-TK^ 1 4%Xfo«9, ill^^)t>^t'Wt 

SJSCT 2 6 

0 5iia(r^ y/i"$^/-7— xt/^^tsi-^tut:)^ y 
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cure 55j) o. 2K*»<t* y/u#*/-^-- 
i)m<Dixt>*)\c#v^^><!fy 3— /K# iooo)^ 
-c^K^ttattst^att i s o 

2 7 

ir h 7=./ ^(D\Xk>«) C^y^ WV^o tVu^i— -r 
;uo. 7fiffl^(r^ y/uggHry -e— &t>^co^(c*fL 

«li*r#fc. 15 0^ iffl«"C^* 

y /ufi^co*?^ (^e/^- jftft"4 5li%) i o o 
ffl**«cSE-ttaijt y ± y y sy^/u^— r-/u 

7^!//U»x^/U (M-ifi6 0 0^) 0. 3fift 
BB*&»J<b It 2, 4, 6- l> y ^f/u^y/^/u^ 

7xX/U7t^7^yt^K (BASFWM 

^tlucirin tpoj) i. ofissur * y 
/i^*y-e— SWO^lc»Lt)Srig»Lto r<7)^e 

[0062] ^<D?&&7kmm<Dmm.&2 o^jcanL-c 

1m) iSTj&fKWffi («B*(Z>*ix*r6j4:tt9 o 

&<o^m £*)mi±ykm7>"7 (now/cm) (cr 40 

TlWlSrWSU MS^Tfl6 0t*C3 0Wg 

• Stffco #&ix^»*tt»l6<0S(±2 0 0 

?MWl 0%T*S>!9, ttSHt^mSr^^PjT'AfeTfc-W 

5K*fi9*fi:6 0«T*ofc 0 
IliSflJ 2 9 

BB*6*JtLT2 > 4, 6-hy^f^y/>f/^7x 
-^7X^-7 4 S S**^4 y<D*XK>*)\Z. t $, 3', 4, 50 
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4' -rh7- ( t -/f yW<-^i/^;i/^-;u) 

\sVy~j> (p*ttsg (#0 S£cQjgj<&£ r b t t 

BJ ) Srffll^J£A^li3llfeW2 2 il^«|CtTofc 0 T*# 

*ifee»] 3 o 

7 5%^*^kT>'^xi^A^J:oT4 , fP$tl/cgI5^4 I 

?pt* y/H»<o**» oe/^--»«5 ifi*%) i o 

omMMKzMmnh: Ltxfi/y^ij 3-/i/v?> y 
hO. 7SftS15> ^MMttttKo^yy 

n tVWt^r-^^2. OfiaSB. H*6»Jt LT3, 
3' , 4, 4' -Th7- ( t ^v^/l" 

TBTTBj ) 1. 01fiJkp|$£r^ft? • ULl-pffii L 

fc Q Kofi^*SiSii i m«T^*^-e*>o to r 
<&i&^*«i«tf>ift»S: 2 o ^cIME Lt y X/KJLrtS 

1. 4 3mm, ?L2& 2 0 ) frt>&&&T (film) 

« T&^iciMS («BKoaEix*r6ji:tt9 OSco^jg) J; 

^m^m^^lf (12 0W/cm) tCTHSttU fft*£ 
7F^T*S^S^4rBH*6^iirt 0 HM*l*intt2tMinT*o 

<lx*:K»U l^S^TS 1 4 0tt*3 OMfEiJ 
■tirf-o t'tWot!»*ttaBt(©g|j:2 0 0 m mlffi^ 

i%xhv. mm<nj£&^<nT>bx%tbXh 
Jrii5:i:ff4<#-/H)ti:Atofc 0 

-r^®7kfg^(i6 ofs-efcoto 

UtECT 3 l 

HjSfi«5-C5pffi±(c:JBBB LfcWHIttttS: 2 o 

U #ffl<ftofc 8 5 ^m) fctf>M, 

39«ft± (il*,±^9^rfij±) Lt^\ »*ff*B5 8» 

^J£#J 3 2 

*lSW8^ffi±^JaHLfc«M«tt«!Sr3 5 

.1 0%irUfc o »6nfc»*tt«^ttJ:0**ttSri« 
L> »<4ofe (81*6^6 5 M m) tiMc^ WJHBR** 

[0 0 6 3] 
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1 /X/w 

2 JS^H?^-^ 
5 

l o RAttttNl 

i i =e;-r— ft-d-ASffi 




i - j XA> 
5 
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